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 In the research work described in this thesis, HM phytoextraction efficiency and subsequent 
physiological and enzymatic changes in selected plants have been extensively studied. The main focus was 
to adopt T. caerulescens (ecotype Ganges) as our principal HM hyperaccumulator, and therefore subject it 
to various challenges including comparison with other plants or increasing HM concentrations. Through 
lab-scale experiments conducted in hydroponics, the major aims of our investigation were: 
- to compare the efficiency of T. caerulescens and other non-hyperaccumulator plants to accumulate Cd, 
Zn and Cu in a wide concentration range. By putting plants under extreme stress conditions, one can put 
into evidence resistance qualities that are required to qualify any plant as metal resistant and/or 
accumulator,    
- to assess physiological, chemical and enzymatic changes that result from HM translocation within plant 
tissues. A special focus was made on internal reactions to alleviate metal toxic effects through 
antioxidation.  
- to spot possible metal translocation pathways by tracing the apoplastic bypass flow that may play an 
important role in transporting water and ions under stress conditions, 
- and finally to perform a deep correlation study to acquire knowledge about the strength/significance of 



















国際学会、３報の論文、また the 13th International Symposium on Toxicity Assessment (ISTA 13)にて
Best Poster Presentation Prize に選ばれた実績がある。以上により本研究は岡山大学大学院博士後期
課程学位授与に値すると判断する。 
 
